Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.008 Å; Hatom completeness 99%; disorder in solvent or counterion; R factor = 0.043; wR factor = 0.118; data-to-parameter ratio = 14.6.
The title compound, (C 5 H 12 N) 9 [HV 10 O 28 ](NO 3 ) 4 , contains a monoprotonated decavanadate polyanion which lies on an inversion center. All the piperidinium cations adopt chair conformations. In the crystal structure, intermolecular N-HÁ Á ÁO hydrogen bonds form chains along [001] . As well as half of a polyanion, the asymmetric unit contains one full and two half-occupancy nitrate ions and four full occupancy and one half-occupancy piperidinium cations; the half-occupancy piperidinium cation is disordered over two general sites with occupancies of 0.32 and 0.18, and is, in turn, disordered over an inversion center.
Related literature
For the biological activity of vanadium, see: Crans (1994); Elvingson et al. (1996) . For its interactions with nitrogen compounds such as proteins and amino acids and its role in enzymatic reactions, see: Correia et al. (2004) . For related structures, see: Ferreira da Silva et al. (2003) ; Maciejewska et al. (2003) ; Arrieta (1992) ; Wang et al. (2008) ; Wery et al. (1996) .
Experimental
Crystal data (C 5 Table 1 Hydrogen-bond geometry (Å , ) . lowering activities (Elvingson et al., 1996; Crans, 1994) . Because of the physiological relevance of vanadium, a better understanding of its complexation behavior with organic ligands is of vital interest. The interactions of this metal with nitrogen compounds like proteins and amino acids and its role in enzymatic reactions have been studied extensively (Correia et al., 2004) . Herein we present the crystal structure of the title compound (I).
The asymmetric unit of (I) contains one half of a monoprotonated decavanadate polyanion [HV 10 et al., 2003; Maciejewska et al., 2003; Arrieta, 1992) .
The organic groups are present as cations, C 5 H 12 N + . These piperidinium rings adopt chair conformation (Fig. 2) . The bond lengths of C-N and C-C are in the range of 1.468 (6) -1.502 (7) Å and 1.469 (8) -1.543 (7) Å, respectively. The C-C-C, C-C-N and C-N-C angles are in the range of 106 (1) anions contribute to the cohesion of the structure by hydrogen bonds (Fig 2) . In fact, as can be seen from the packing diagram (Fig. 2) , there are intermolecular hydrogen bonds between the nitrato O atoms and the N-H group of the piperidinium C 5 H 12 N + cations.
The title compound was prepared by the reaction of vanadium (V) 
Refinement
The positions of the H atoms attached to the piperidinium cations were placed at geometrically idealized positions (C-H = 0.97 Å, N-H =0.90 Å) and constrained to ride on their parent atoms with U iso (H)= 1.2U eq (carrier atom). The hydrogen atom attached to the [V 10 O 28 ] cluster could not be located but is included in the molecular formula. The disordered model was refined by using the tools available in the SHELXL97 (Sheldrick, 2008) software.
Figures Fig. 1 . View of the decavanadate unit of the title compound. Thermal ellipsoids are drawn at 35% probability. The purple spheres are vanadium atoms and the red spheres are oxygen atoms. Fig. 2 . Part of the crystal structure of the title compound. The purple spheres are vanadium atoms, the red spheres are oxygen atoms, the cyan spheres are nitrogen atoms, the green spheres are carbon atoms and the white spheres represent hydrogen atoms. Hydrogen bonds are shown as dashed lines.
Nonapiperidinium monohydrogen decavanadate tetranitrate
Crystal data (C 5 
Data collection
Enraf-Nonius CAD-4 diffractometer R int = 0.047
Radiation source: fine-focus sealed tube θ max = 27.0º
Monochromator: graphite θ min = 2.3º 262 restraints Extinction correction: none Primary atom site location: structure-invariant direct methods
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
